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Claims 

1 . A composition comprising 

a) 0.1 - 99.9 % by weight of a block copolymer of the formula: 

wherein: 

In represents a polymerization initiator fragment of a polymerization initiator capable of 
initiating atomic transfer radical polymerization (ATRP) of ethylenically unsaturated 
monomers in the presence of a catalyst capable of activating controlled radical 
polymerization; 

p represents a numeral greater than zero and defines the number of initiator frag- 
ments; 

A and B represent polymer blocks which differ in polarity and consist of repeating units 
of ethylenically unsaturated monomers; 

X and y represent numerals greater than zero and define the number of monomer re- 
peating units in polymer blocks A and B; 

X represents a polymer chain terminal group; and 

q represents a numeral greater than zero; and 

b) 0.1 - 99,9 % by weight of dispersible inorganic or organic pigment particles. 

2. A composition according to claim 1 , wherein 

In represents the polymerization initiator fragment of a polymerization initiator which is 
selected from the group consisting of Cf Cs-alkyI halides, Cg-Cis-aralkylhalides, Cs-Cs- 
haloalkyl esters, arene sulfonyl chlorides, haloalkanenitriles. a-haloacrylates and ha- 
lolactones; and 

p represents one. 

3. A composition according to claim 1 , wherein the difference in polarity is obtained by co- 
polymerizing polymer blocks A and B with different amounts of functional monomers. ^ 

4. A composition according to claim 3. wherein the content of functional monomers in each 
polymer block A or B differs from the other polymer block by at least 20 % by weight. 
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5. A composition according to claim 4. wherein the content of functional monomers in poly- 
mer block B is at least 20 % by weight higher as compared to polymer block A. 

6. A composition according to claim 1 , wherein A and B represent polymer blocks containing 
repeating units of polymerizable monomers selected from the group consisting of sty- 
renes, acrolein and acrylic or CrC4-alkylacrylic acid-Ci-C24-alkyl esters. 

7. A composition according to claim 1, wherein the polymer blocks B is more hydrophilic as 
compared to polymer block A and consists of higher amounts of monomers carrying func- 
tional groups and wherein the monomers are selected from the group consisting of acrylic 
or Ci-C4-alkylacrylic acid or anhydrides and salts thereof, acrylic or Ci-C4-alkylacrylic 
acid-mono- or -di-Ci-C4-alkylamino-C2-C4-alkyl esters and salts thereof, acrylic or Ci- 
C4-alkylacrylic acid-hydroxy-C2-C4-alkyl esters, acrylic or Ci-C4-alkylacrylic 
acid-(Ci-C4-alkyl)3Silyloxy-C2-C4-alkyl esters, acrylic or Ci-C4-alkylacrylic 
acid-(Ci-C4-alkyl)3silyl-C2-C4-alkyl esters, acrylic or Ci-C4-alkyiacrylic 
acid-heterocyclyl-C2-C4-alkyl esters and salts thereof. Ci-C24-alkoxylated 
poly-C2-C4-alkylene glycol acrylic or Ci-C4-alkylacrylic acid esters, acrylic or Ci- 
C4-alkylacrylamides. acrylic or Ci-C4-alkylacrylmono- or -di-Ci-C4-alkylamides. acrylic or 
Ci-C4"alkylacryl-di-Ci-C4-alkylaminoC2-C4-alkylamides and salts thereof, acrylic or Ci- 
C4-alkylacryl-amino-C2-C4alkylamides, acrylonitrile. methacrylonitrile. 4-aminostyrene and 
salts thereof. di-Ci-C4-alkylaminostyrene and salts thereof, vinyl substituted heterocycles, 
styrene sulfonic acid and salts, vinylbenzoeic acid and salts, vinylformamide and 
amidosulfonic acid derivatives. 

8. A composition according to claim 1 wherein the polymer blocks A or B or both are reac- 
tion products with reactive polar monomers selected from the group consisting of glycidyl 
acrylic or Ci-C4-alkylacrylic acid esters. 2-isocyanatoethyl acrylic or CrC4-alkylacrylic acid 
esters and Cs-Cs-alkyI- or Ca-Cs-alkenyl-dicarboxylic acid anhydrides. 

9. A composition according to claim 1 wherein the dispersible organic pigment particles of 
component b) are selected from the azo pigment group consisting of azo, disazo, napthol. 
benzimidazolone, azocondensation, metal complex, isoindolinone, and isoindoline pig- 
ments, the chinophthalon pigment, dioxazine pigment and the poiycyclic pigment group 
consisting of indigo, thioindigo, quinacridones, phthalocyanines. perylenes, perionones. 
anthraquinones, such as aminoanthraquinones or hydroxyanthraquinones, an- 
thrapyrimidines, indanthrones. flavanthrones, pyranthrones, anthantrones, isoviolan- ^ 
thrones, diketoypyrrolopyrrole. and carbazoles, pigments and pearlescent flakes. 
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10. A composition according to claim 1 wherein the dispersible inorganic pigment particles of 
component b) are selected from the group consisting of aluminum, aluminum oxide, sili- 
con oxide and silicates. iron(lll)oxide. chromium(lll)oxide. titanium(IV)oxide, zirco- 
nium(IV)oxide. zinc oxide, zinc sulfide, zinc phosphate, mixed metal oxide phosphates, 
molybdenum sulfide, cadmiumsulfide, carbon black or graphite, vanadates, chromates, 
and molybdates. and mixtures, crystal forms or modifications thereof. 

1 1 . A composition according to claim 1 which additionally contains binding agents and con- 
ventional additives. 

12. A composition according to claim 1 1 wherein the conventional additives are selected 
from the group consisting of surfactants, stabilizers, anti-foaming agents, dyes, plasticiz- 
ers, thixotropic agents, drying catalysts, anti-skinning agents and leveling agents. 

13. A composition according to claim 1 comprising 

a) 0.1 - 99,9% by weight of a block copolymer (I), wherein In, X, p and q are as defined in 

claim 1 ; 

A represents a polymer block consisting of repeating units of acrylic or methacrylic 
acid-Ci-C24-alkyl esters; 

B represents a polymer block consisting of repeating units of acrylic or methacrylic 
acid-Ci-C24-alkyl esters which are copolymerized with at least 50 % by weight of 
monomers carrying functional groups and wherein the monomers are selected from 
the group consisting of acrylic or methacrylic acid and salts thereof, acrylic or meth- 
acrylic acid-mono- or -di-Ci-C4-alkylamino-C2-C4-alkyl esters and salts thereof, 
acrylic or methacrylic acid-hydroxy -C2-C4-alkyl esters, acrylic or methacrylamide, 
acrylic or methacrylic-mono- or -di-Ci-C4-alkylamides. acrylic or 
methacryl-amino-C2-C4alkylamides, and vinyl substituted heterocycles selected from 
the group consisting of vinylpyrrolidone, vinylimidazole or salts thereof and 
vinylcarbazole; 

x and y represent numerals greater than zero and define the number of monomer re- 
peating units in A and B; and 

X represents a polymer chain terminal group; and 

b) 0.1 - 99.9 % by weight of dispersible pigment particles. 

14. A pigment dispersion comprising a dispersed phase consisting of 
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a) a block copolymer of the formula I. wherein In. A, B, X. x, y. p and q are as defined in 
claim 1 ; and 

b) dispersed pigment particles; 

and a liquid carrier selected from the group consisting of water, organic solvents and 
mixtures thereof. 

15. A process for preparing a composition according to claim 1, which comprises copolym- 
erizing by atom transfer radical polymerization (ATRP) fragments A and B in the presence 
of polymerization initiator 



wherein In. p and q are as defined in claim 1 , and X represents Halogen and a catalyti- 
cally effective amount of a catalyst capable of activating controlled atomic radical 
polymerization, replacing halogen X with a different polymer chain terminal group X' and 
adding dispersible pigment particles and optionally binder materials, fillers or other 
conventional additives. 

16. A process for preparing a pigment dispersion according to claim 14 which comprises 
dispersing in a liquid carrier pigment particles in the presence of a block copolymer of the 
fomnula I, wherein I, A, B, X. x, y, p and q are as defined in claim 1. 

17, Use of the pigment dispersion according to claim 14 for preparing coating compositions, 
prints, images, inks or lacquers. 
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1-16 as received on 1 4/1 1/2000 with letter of 09/1 1/2000 

2. With regard to the language, all the elements marked above were available or fumished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or fumished to this Authority in the following language: , which is: 

□ the language of a translation fumished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the intemational application (under Rule 48.3(b)). 

□ the language of a translation fumished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application, the 
intemational preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the intemational application in written form. 

□ filed together with the international application in computer readable forni. 

□ fumished subsequently to this Authority in written form. 

□ fumished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently fumished written sequence listing does not go beyond the disclosure in 
the intemational application as filed has been fumished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been fumished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. El This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 
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' (Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report,) 

see separate sheet 

6. Additional obsen^ations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1, Statement 

Novelty (N) Yes: Claims 1-16 

No: Claims 

Inventive step (IS) Yes: Claims 

No: Claims 1-16 

Industrial applicability (lA) Yes: Claims 1-16 

No: Claims 



2. Citations and explanations 
see separate sheet 



Vil. Certain defects in the international application 

The following defects in the form or contents of the intemational application have been noted: 
s e separate sheet 



Vlil. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
s e separate sheet 
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f^e Item I 

Claim 1 has been annended by specifying the polymerization initiator and by 
indicating that the index p should be one or two. 

Claim 2 as originally filed is the basis for the specified polymerization initiators in 
combination with p=1 . There is, however, no basis in the application as filed for 
the specified polymerization initiators in combination with p=2. On page 5, lines 9- 
10 it is stated that "the polymerization initiator may also be bifunctional. In this 
case p and q may be two." Said statement is not a proper basis for amended 
claim 1 where p=2. Firstly, p and q are not independent in said passage. Said 
passage specifically refers to bifunctional polymerization initiators where p and q 
are 2. Secondly, said passage does not refer to the now specified group of 
initiators as being bifunctional. Thus, the part of claim 1 where p=2 is not 
supported by the application as filed (Art.34(2)(b) PCT). 

Re Item V 

1 . The present comments are made for said part of the claims where p=1 . In this 
context, reference is made to the following documents: 

D1 EP-A-0 218 436 

D2 EP-A-0 329 873^ 

D3 EP-A-0 518 225 

D4 US-A-4 925 765 

D5 EP-A-0 323 181 

D6 US-A-5 807 937. ^ 



2. Pigment compositions containing block copolymers originating from group transfer 
radical polymerization are known from D1-D5. The present application differs from 
said documents by the use of different initiators. Thus, the subject-matter of 
claims 1-16 is novel (Art.33(2) PCT), 

3. The application as filed does not show any unexpected effect over the pigmented 
compositions of the prior art due to the use of a different catalyst. Thus, the 
objective problem of the present application can only be seen in providing 
alternative polymers. Nothing inventive can, however, be seen in the use of the 
specified initiators as said initiators are known initiators in group transfer radical 
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' ' pcflymerization or atomic transfer radical polymerization (see D6). Thus, the 
subject-matter of claims 1-16 is not based on an inventive step (Art.33(3) PCT). 



Re Item VII 

Contrary to the requirements of Rule 5.1(a){ii) PCT, the relevant background art 
disclosed in D1-D6 is not mentioned in the description, nor are these documents 
identified therein. 



Re Item VIII 

The description is not in line with the amended claims. 
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Claims 



1 , A cx^mposition comprising 

a) 0.1 - 99.9 % by weight of a block copolymer of the fomnula: 



wherein: 



In represents a polymerization initiator fragment of a polymerization initiator which Is 
selected from tiie group consisting of Ci-Cs-alkyI halides, Ce-Cis-aralkylhalides, C2- 
Cs-hedoalkyl esters, arene sulfonyl chlorides, haloalkanenitriles, a-haloacrylates and 
halolactones; 

p represents one or two; 

A and B represent polymer blocks which differ in polarity and consist of repeating units 
of ettiylenically unsaturated monomers; 

X and y represent numerals greater tiian zero and define the number of monomer re- 
peating units in polymer blocks A and B; 

X represents a polymer chain tennfnal group; and 

q represents a numeral greater than zero; and 

b) 0.1 - 99.9 % by weight of dispersible inorganic or organic pigment particles. 

2. A composition according to claim 1, wherein the difference in polarity is obtained by co- 
polymerizlng polymer blocks A and B with different amounts of functional monomers. 

3. A composition according to claim 2, wherein the content of functional monomers in each 
polymer block A or B differs from ttie other polymer block by at least 20 % by weight 

4. A composition according to claim 3, wherein the content of functional monomers in poly- 
mer block B is at least 20 % by weight higher as compared to polymer block A. 

5. A composition according to claim 1, wherein A and B represent polymer blocks containing 
repeating units of polymerizable monomers selected from the group consisting of sty- 
renes, acrolein and acrylic or Ci-C4-alkylacrylic acid-Ci-C24-alkyl esters. 

6. A composition according to claim 1, wherein the polymer blocks B is more hydrophilic as 
compared to polymer block A and insists of higher amounts of monomers carrying func- 
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tional groups and wherein the monomers are selected from the group consisting of acrylic 
or Ci-C4-alkylacrylic acid or anhydrides and salts thereof, acrylic or Ci-C4-alkylacrylic 
acid-mono- or -di-Ci-C4-alkylamino-CrC4-alkyl esters and salts thereof, acrylic or Ct- 
C4-alkylacrylic acid-hydroxy-CrC4-alkyl esters, acrylic or Ci-C4-alkylacrylic 
acid-(Ci-C4-alkyl)3Silyloxy-C2-C4-alkyl esters, acrylic or C,-C4-alkylacrylic 
acid-(Ci-C4-alkyl)3Silyl-C2-C4-alkyl esters, acrylic or Ci-C4-alkylacrylic 
acid-heterocyclyl-C2-C4-alkyl esters and salts thereof, Ci-C24-alkoxylated 
poly-C2-C4-alkylene glycol acrylic or Ci-C4-alkylacryllc acid esters, acrylic or Ci- 
C4-alkylacrylamides, acrylic or Ci-C4-aIkylacrylmono- or -di-Ci-C4-aiicylamides, acrylic or 
Ci-C4-alkylacryl-di-Ci-C4-alkylaminoC2-C4-aikylamides and salts thereof, acrylic or Ci- 
C4-alkylacryl-amino-C2-C4atky!^'des, acrylonrtrile, methacrylonitrile, 4-aminostyrene and 
salts thereof, di-Ci-C4-alkylaminostyrene and salte thereof, vinyl substituted heterocycles, 
styrene sulfonic acid and salts, vinylbenzoeic acid and salts, vinylformamide and 
amidosulfonic add derivatives. 

7. A composition according to cl€um 1 wherein the polymer blocks A or B or both are reac- 
tion products with reactive polar monomers selected from the group consisting of glycidyl 
acrylic or CrC4-alkyIacrylic add esters, 2-lsocyanatoethyl acrylic or Ci-C4-alkylacrylic add 
esters and Ca-Cs-alkyf- or Cs-Cs-alkenyl-dicarboxylic add anhydrides. 

8. A composition according to claim 1 wherein the dispersible organic pigment particles of 
component b) are selected from Vne azo pigment group consisting of azo, disazo, napthol, 
benzlmidazolone, azocondensation, metal complex, isoindolinone, and isoindoline pig- 
ments, the chinophthalon pigment, dioxazine pigment and the polycyclic pigment group 
consisting of indigo, thiolndigo, quinacridones, phthalocyanines, perylenes, perionones, 
anthraquinones, such as aminoantiiraqulnones or hydroxyanthraquinones, an- 
thrapyrimidines, indantiirones. flavanthrones, pyranthrones, anthantrones, isoviolan- 
ttirones, diketoypyrrolopyrrole, and carbazoles, pigments and peariescent flakes. 

9. A composition according to claim 1 wherein the dispersible Inorganic pigment particles of 
component b) are selected from the group consisting of aluminum, aluminum oxide, sili- 
con oxide and silicates, iron(lll)oxide, chromium(m)oxide, titanium(IV)oxide, zirco- 
nium (lV)oxide, zinc oxide, zinc sulfide, zinc phosphate, mixed metal oxide phosphates, 
molybdenum sulfide, cadmiumsulfide, carbon black or graphite, vanadates, chromates. 
and molybdates, and mixtures, crystal forms or modifications thereof. 

1 0. A imposition according to claim 1 which additionally contains binding agents and con- 
ventional additives. 
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11 . A composition according to claim 10 wherein the conventional additives are selected 
from the group consisting of surfactants, stabilizers, anti-foaming agents, dyes, plasticiz- 
ers, thixotropic agents, drying catalysts, anti-skinning agents and leveling agents. 

12. A composition according to claim 1 comprising 

a) 0.1 - 99.9% by weight of a block copolymer (I), wherein In, X, p and q are as defined in 



A represents a polymer block consisting of repeating units of acrylic or methacrylic 
add-Ci-C24-alk^ esters; 

B represents a polymer block consisting of repeating units of acrylic or methacryfic 
acfd-Ci-C24-alkyl esters which are copolymerized witti at least 50 % by weight of 
monomers carrying functional groups and wherein the monomers are selected from 
the group consisting of acrylic or methacrylic acid and salts thereof, acrylic or meth- 
acrylic acid-mono- or -di-Ci-C4-alk^amino-C2-C4-alkyl esters and salts thereof, 
acrylic or methacrylic acid-hydroxy -C2-C4-alkyl esters, acrylic or methacrylamide, 
acrylic or methacrylic-mono- or -di-Ci-C4-aikyiamides, acrylic or 
methacryl-amino-C2-C4alkylamides, and vinyl substituted heterocycles selected from 
the group consisting of vinylpyrrolidone, vinylimidazole or salts thereof and 
vinylcarbazole; 

X and y represent numerals greater than zero and define the number of monomer re- 
peating units in A and B; and 

X represents a polymer chain terminal group; and 

b) 0.1 - 99.9 % by weight of dispersible pigment particles. 

13. A pigment dispersion comprising a dispersed phase consisting of 

a) a block copolymer of tiie fomnula I, wherein In, A, B, X, x, y, p and q are as defined in 
claim 1 ; and 

b) dispersed pigment particles; 

and a liquid camer selected from the group insisting of water, organic solvents and 
mixtures thereof. 

14. A process for preparing a composition according to claim 1 , which comprises copolym- 
erizing by atom transfer radical polymerization (ATRP) fragments A and B in the presence 
of polymerization initiator 
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flnl-X (II). 



L Jp q 



wherein In, p and q are as defined in claim 1, and X represents Halogen and a catalyti- 
caily effective amount of a catalyst capable of activating controlled atomic radical 
polymerization, replacing halogen X with a different polymer chain temninal group X' and 
adding disperstble pigment particles and optionally binder materials, fillers or other 
conventional additives. 

15. A process for preparing a pigment dispersion according to claim 13 which comprises 
dispersing in a liquid carrier pigment particles in tiie presence of a block copolymer of the 
formula I, wherein I, A, B, X, x, y, p and q are as defined in claim 1 . 

1 6. Use of tiie pigment dispersion according to daim 14 for preparing coating compositions, 
prints. Images, inks or lacquers. 
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